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This action is in response to communications filed 20 September 2007. Amendments to 
the claims are not believed to introduce new matter. 

Response to Arguments 

Applicant's arguments have been fully considered but they are not persuasive. Claims 1 , 
4, 5, 7-11, 13, 14 and 16-19 were rejected under 35 U.S.C. 102(b) and alternatively under 35 
U.S.C. 103(a) as being unpatentable over Brisken '363. 

Applicant raises the issue of providing differing waveform polarity and apodization to 
various groups of elements to distinguish the claims from this reference; however, Examiner 
maintains that anatomical scanning is accomplished with focus as a function of apodization and 
delay along at least one row of elements (col. 3, lines 43-50, with a delay between elements 1-9 
in Fig. 6) and that varying the apodization to different groups of elements is provided for 
measure of a flow parameter (col. 4, lines 23-29, with groups of elements corresponding to those 
sharing the same designation from 1-12 in Fig. 8). It is additionally pointed out that it has been 
made clear on the record in the Office action(s) of 26 February 2007 and 22 September 2006 that 
the feature of providing a change in waveform polarity is well known to those skilled in the art, 
and therefore this feature is covered in rejection under 35 U.S.C. 103(a) over Brisken. Elements 
in the array of Brisken are disclosed to have differing transmit characteristics, which are 
understood to include apodization, delay and polarity parameters to skilled artisans (as cited in 
the Office action of 1 1 July 2007 in sections 1 and 4). Pursuant to Office policy regarding 
official notice, Examiner points to Fu et al. (US 4,431,936) and Ma et al. (US 6,599,245), of 
record, for establishing varying transmit apodization and polarity as known techniques to those 
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skilled in the art (see Fu et al. for field direction parameter in col. 4, lines 63-64; col. 5, lines 48- 
66 and Ma '245 for a transmit apodization function at col. 1, lines 41-43). 

Regarding providing an elemental arrangement in an NxM grid, Examiner maintains that 
the configurations shown in Figs. 5 and 8 of Brisken teach this feature. Examiner points out that 
since there is no cited criticality in providing a rectangular arrangement of elements and that this 
feature solves no stated problem over the configuration(s) taught in the references, it is 
considered to be an obvious matter of design choice within the skill of the art. In support of this 
it is further pointed out that Robinson et al. '633 used in the rejection includes a rectangular 
configuration of elements (see Fig. 1). The cited configurations of both Robinson et al. and 
Brisken include elements that are "kerf-defined" in that insulation surrounds and separates all 
individual elements. 

DETAILED ACTION 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

1. Claims 1,4,5, 8-11, 13, 14 and 16-19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Brisken (US 4,530,363), or alternatively, under 103(a) as being unpatentable over 
Brisken. 

Brisken discloses a method and associated transducer array for both measuring a volume 
flow parameter and imaging with ultrasound, including measuring a volume flow parameter as a 
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function of acoustic energy transmitted from an annular configuration of elements and 
performing two-dimensional imaging, wherein the transducer array comprises at least three rows 
of elements, the three rows being straight along an azimuth dimension and having rectangular 
elements (Figs. 5-8), further comprising using a first group of elements from at least one of the at 
least three rows of elements as a ring annular element and a second group of elements as a center 
annular element for measuring a volume flow parameter, and using at least one of the at least 
three rows of elements for two-dimensional imaging (refer to the Abstract, which specifies 
selective activation of elements as a linear array for sector scanning and selective activation of 
concentric annular elements for focused Doppler flow measurements; also Fig. 6 in which 
individual row(s) of the array are energized for anatomical scanning understood as one of a B- 
mode and Doppler mode image, described at col. 3, lines 40-61 which leads to positioning the 
transducer array relative to a vessel based on the localized vessel and switching for near- field 
Doppler operation of elements with a central annular group designated [1] and a surrounding 
annular element group designated [2] in Fig. 7; further described at col. 3, line 62 - col. 4, line 
8). The uniform sensitivity technique is described at col. 2, line 48 - col. 3, line 4. 

Different transmit waveform polarity and apodization is provided to different groups of 
elements in the measure of a volume flow parameter as described at col. 4, lines 23-29, with 
groups of elements corresponding to those sharing the same designation from 1-12 in Fig. 8. 
Anatomical scanning is accomplished with focus as a function of apodization and delay along at 
least one row of elements at col. 3, lines 43-50, with a delay between elements 1-9 in Fig. 6. The 
elements designated [1] and [2] are disclosed to have differing transmit characteristics, which 
include apodization, delay and polarity parameters. 



Application/Control Number: Page 5 

10/797,377 

Art Unit: 3737 

Regarding claim 8, measure of a volume flow parameter and two-dimensional imaging 
are performed with the transducer array of Figs. 5-8. Concentrating now of Fig. 5, three rows of 
elements are shown to extend along the azimuth dimension a first length (three rows containing 
elements [18-26], [27-35] and [36-44]). Kerfs exist between individual elements and the third 
row (here, designated by elements 18-26) includes at least one kerf extending along the azimuth 
dimension less than the first length (this kerf that is less than the first length exists between 
element rows [ 1 8-26] and [ 1 1 - 1 7] . The elements of Brisken are considered kerf-defined in that 
insulation surrounds and separates all individual elements. 

Regarding claim 9, the system of Brisken includes a processor to execute calculation(s), a 
display and a transducer having a plurality of elements in an N x M grid with at least four rows 
of elements, with a two-dimensional anatomical image responsive to at least one of the rows. 
Since there is no cited criticality in providing a rectangular arrangement of elements and that this 
feature solves no stated problem over the configuration(s) taught in the references, it is 
considered to be an obvious matter of design choice within the skill of the art. 

Regarding claim 10, selective activation of elements for annular operation and linear 
operation requires associated array interconnections. 

Regarding claims 14 and 16, the annular configuration of elements is operable to 
uniformly insonify a vessel with an aperture of similar azimuth and elevation sizes, as per 
operation according to Fig. 7, which shows a same number of elements extending in both 
directions and col. 4, lines 1-8 and col. 2, line 48 - col. 3, line 4 for uniform insonification. The 
elements designated [1] and [2] are disclosed to have differing transmit characteristics, which 
include apodization, delay and polarity parameters. 
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Regarding claim 17, turning to Fig. 5, three rows of elements are shown to extend along 
the azimuth dimension a first length (three rows containing elements [18-26], [27-35] and [36- 
44]). Kerfs exist between individual elements and the third row (here, designated by elements 
1 8-26) includes at least one kerf extending along the azimuth dimension less than the first length 
(this kerf that is less than the first length exists between element rows [18-26] and [1 1-17]. 

Regarding claims 18-19, turning again to Fig. 5, the transducer comprises first and 
second rows of elements [18-26] and [1 1-17] with a kerf extending less than the full azimuth 
length of the transducer array and third and fourth rows of elements extending from the first row, 
second row and kerf from each azimuth side, the elements having an elevation width 
substantially equal to the width of the first and second rows and kerf together. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 2 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Brisken, 
as applied to claims 1 and 9 above, in view of Nudell et al. (US 5,085,220). Brisken teaches all 
features of the invention substantially as claimed, including the method of flow calculation based 
upon the power associated with two beams using the ACVF uniform sensitivity technique, but is 
not particular to the details of a first velocity measure in the calculation of the volume flow 
parameter; however, in the same field of endeavor, Nudell discloses the method for calculation 
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of a volume flow parameter (i.e. cardiac output) that also includes transmission of two Doppler 
paths to obtain a first velocity and power associated with the first (i.e. wide beam) Doppler path 
and a second power associated with the second (i.e. narrow beam) Doppler path (col. 2, lines 37- 
44). It would have been obvious to one of ordinary skill in the art at the time of invention to 
have incorporated the volume flow parameter method of calculation as taught by Nudell with the 
imaging system and volume flow measure method of Brisken to provide improved accuracy in 
measure of a volume flow parameter. 

3. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Brisken as 
applied to claim 9, further in view of Buck et al. (US 6,544,181). 

Brisken discloses all features of the invention as substantially claimed, as detailed above, 
but does not teach operation as a 1 .5D array; however, Buck et al teach use of a 1 .5D array in a 
system with capacity for measure of a volume flow parameter and two-dimensional imaging (col. 
23, lines 15-28; also Figs. 2A-C for image and Doppler modes). It would have been obvious to 
one of ordinary skill in the art to comprise a 1.5-dimensional transducer array in the interest of 
cost-savings over a two-dimensional array while still providing capability of flow measure with 
two-dimensional imaging (Buck et al, col. 23, lines 15-18). 

4. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Brisken as 
applied to claim 9 above, in view of Fu et al. (US 4,431,936). 

Brisken discloses all features of the invention as substantially claimed, including 
providing differing transmission parameters to elements in the annular configuration (col. 4, lines 
1-8 as applicable to Fig. 7 in which annular element groups designated [1] and [2] are disclosed 
to have differing transmit characteristics and apodization), but is not specific to details of 
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providing waveforms of opposite polarity; however, Fu et al disclose providing different transmit 
waveform polarity in the form of a field direction parameter applied to annular elements (col. 4, 
lines 63-64). It would have been obvious to provide means for control of waveform polarity of 
annular elements as taught by Fu et al, for the purpose of controlling added parameters ultimately 
for generation of the desired uniform beam pattern (Fu, col. 5, lines 48-66). 
5. Claims 9 and 1 8-20 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Brisken, as applied above, further in view of Robinson et al. (US 6,419,633). 

Brisken discloses a multiple element, multiple row transducer having a kerf 
between row(s) extending less than the first length and less than the full azimuth length, but does 
not provide the detail of the elemental configurations specifying an elevation width; however, 
Robinson teaches a 19-row (azimuth direction), 19-column (elevation direction) "sparse" array 
capable of providing both B-mode and Doppler two-dimensional imaging, in which there are 
inactive spaces between the active transducer elements (col. 3, lines 10-12; also col. 9, lines 28- 
29) with switches and coax cables that establish a connection to activate elements (col. 4, lines 
48-50); therefore, any configuration of rows and/or elements can be established with this array, 
as long as it is within the 19-row, 19-column dimensions, so additional elements that extend 
from each azimuth side can be configured to have an elevation width that is substantially equal to 
the elevation width of the first row, second row, and kerf together, as in claim 19, or the width of 
the additional elements could be configured as greater than the width of the elements of each of 
the first through fifth rows, as in claim 20. The structural configurations of transducer arrays 
cited in claims 19 and 20 are possible with the sparse transducer array of Robinson, and therefore 
these configurations and others accommodated by the sparse transducer array would have been 
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known to those of ordinary skill in the art at the time of the applicant's invention and therefore 
obvious to be used with the system of Brisken for the purpose of improving image quality by 
increasing the number of array elements and/or rows. Further, since there is no criticality for the 
named arrangements and elevational width configurations presented in Applicant's disclosure, 
and/or because the arrangements are satisfied by switching elements with the array of Robinson, 
the configuration(s) are considered an obvious matter of design choice within the skill of the art. 
The elemental configurations of both Brisken and Robinson et al. are considered to be "kerf 
defined" in that insulation clearly surrounds and separates all individual elements. Regarding 
claim 9, Robinson et al. teach elements disposed in rectangular fashion. 

Allowable Subject Matter 
The following is a statement of reasons for the indication of allowable subject matter: 

1 . The limitation of claim 3, specifically, measuring a volume flow parameter from an 
annular configuration of elements of a transducer array and performing two-dimensional imaging 
by operating the same transducer array as a 1 .5D array, is neither disclosed nor suggested in the 
prior art. Claim 3 is allowable. 

2. Regarding claim 12, it has not been clearly claimed that the array is being operated to (I) 
measure a volume flow parameter from an annular configuration of elements and (2) performing 
two-dimensional imaging by operating the same transducer array as a 1 .5D array. Measure of a 
volume flow parameter from an annular configuration of elements is absent from this claim set 
and therefore it is not distinguished from the prior art previously relied upon. 

Conclusion 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Amanda L. Lauritzen whose telephone number is (571) 272- 
4303. The examiner can normally be reached on Monday - Friday, 8:30am - 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian L. Casler can be reached on (571) 272-4956. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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